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SOMATIC UEJLLl^SSZ 



Summary af the Inventian 
The pr.sa« bvendon is based, in part, oa mc discovery ^ dou^ «d 

The us. somanc cell line^ iccombinart pnmatv somatic cell lu»c, for 
r.u.l=»r of u«.6e»i. uucl« a««aucdly .x^«^es th. ^fficic^y of l»oducaan 

of u«»gc«. «nin»^» -E. UP - 100%. if*, -iinais ^ made by cemm me*nd^ U 
also sclvc. h^ual m««i«.m pxcblm «cb «U iB The developing en*ryo cox^ 

■ 1 = T«n,ccBic eo«s pemute an acceleraied scabs up of a specific 
nBDSgcnic animals, c^., BansBcnic soafc.,p«j»« 

U^RCni. line. For ««x.plc, * «m be «:;aed up breeding 

Tto g«««ian of .r««S=^- kintals, ..g.. «ass«nic goae. by nuclear W«r 
wiOi somatic «1U ha. the ^ditional b«ne& of allowing gen^uc mHmpolalions Hvai a« 
nox ft«.-ble w.^ u»d.«.»«l micrui^ecuoa approaches. Fo. e^l^. nilcle^T transfer 
^th .o»i«ic .elk dlow3 Th. »«ducx;o= =f specific axut^tioos. or ^=.Ib«= urset„.g of 
foxciEu B»« directed « sp=«fi« sit« m the s«ou,e solving ih^ px..bl=n of mu:granoB 
posiuon effea. Homologous rocouibwEQcm n. me donor somuUc c«Us caa '■teock^.m' 
rcpl^ endogenous prot«ia, e.g.. a eodogcnou. go« pioiqiW to lower punfic^ou 
oust, cf hctorolocou. pn.«t,s «^es.«l in »iHc and help to precisely adjust the animal 

Accordingly, in one aspeo. the invenaonfmurcs. an embxyonic or fetal caprine 
sontadc eell- 

It, a prefcned einbodimeni. cell is apurified embryonic or fetal caprme 
BBUjatjs cdl. 

In a pieferred cmbodimeni, the cdl is in a preparation of anbryooic or frtal 
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canntu: sotnadc cell line 

to a prefeacdc«b«dim«...tl-c.U includes *tran.gene,e.8.,*^S»» 

.e^u«^- .icnoCcuuknockuxor 0^ -cnt^ch disrupts tbe cxpx=s«on of a c^nx. 
a .«iuenc« ^hich cnc«i« a protaa, . human p»xe^x; a l«=terologaus 

polypepude or peptide. 

In a preferred anbodimen;. the »y *h«m««, an 

n - of; a-l prote««c inhibitor, allcatoe pbOBpl»x«c angiogcoin, ^c^a^ 

■i albuflui. myelh: basic piowan. proi«3Uto, .oh*le CD*, l^^. l«apslobul». 

S la^o^lbunun. eotoTpoteDJ.. tissuc pl«Bi»agcn ocuvator, buo«a growrt. 

S fa..ioi, aau^hrombm m, ias«lin, prolan, and al -antitrypsin. 

to a p«fc^i embodiment, th. Tiansgcnc is imdcr the cuntrel of a piwoolef , e.g., 

S ah««ologousor.c«princpramoier. H^pronwxei au«u.-.p«lG.p.«x«u:r. 

S Tb. «P-ifi- P"-"^-- ^« ^ '''' ^ nuuc-sp^ pn,mo«r; » blu«J-sp<:«fic 
■O a «u.d^^ccific promoter; .net^-spedfic promoter, a akin-speafic 

promoter be, ..g., «y of= P--^^ a p-lBCMglobiit pr^mct^. a wb^y ood 

protein piomoter. and » Jaj^buiain promoter- 

to a prcf«ted eabodin»e«, *e «>»aflc cell is si fIteoblasL The fibi^bUis; can be 
G „ priinaiy fibroblast «r a primaiy derived fibaoblML 

In a picfmed anbodiniBnl, Uu^ cdl is obtained ftum a go«, e.g., ^ aubiyo^c 
goat, derived &om^s^^l ^ttiMd a«» atr^oisBraii: manuixai. The genu ixU 
sperm from a trsmsgenic goat. 



to a pr^d eabodimeat, lie «!! is a gaifidcally cngmrerai anbn^nic c»r fetal 
^m^U. .-B-, a purified 8«^«i-»^y ""^^"^ '"'^ "^"^ 

somauc cell, 

to aprefoica embodimcax, *o cdl is part of nprepaianon of genaically 

ti« is >^6d derive a gcocucally «.fiiB«r^ embryonic or capnne soza^tic 

line. , - 

in . preftntd cmbodimcn;, A= gca6d..^ly «sin«««d «U includes a micleic ^»d, 

nacldc add be; intcgrai«d ««. the geaome of .he scmatic ceU; a heterologous nuctoe 

e g., a beiatllOStW aucldc add vtoch iixcludes a b™«B sequence; a toockoUl. 
tocclan or oth« cveci which fiisnipts ^ «vpr«sion a caprine gc^fe; a sequence ^hich 
encodes a prolan, e.g.. a numaa ih«t«k a bc««.los°« pram"t«-. » bi*^logous 
sequence under the ccmtrol of a piomater, e.g.. a capiinfi proaiQier. TTw nucleic a«ad 
sequence caa encode any prodia« of suci» os aprorein, polypepude or peptide- 

in apiBfared embodiirxoa. die nucldc acid en«d=<i any of^ a hnrmone, s> 
in^uxxoglobtilin, a plasma pr^roir^ aad an c«y«>-- The u«cl«6 attd can encode, e.g.. 
any of: a-1 proteinase inhibitor, aDcaliae phosphouse. aagiogenin, extraceUular 
sqiBtcaide dismuiase. fibiogeji. glucocetel^rosid^c. slu««'^ decarboxylase, huma« 
serum aibumiiv.inyeliaba^praieiiv, pioinsulin, soWblc CD4. laaof«rin. Uu^globulm. 
lyao^yme. lactoa]bimun„ etyftirpoieriii. nsHue pla^minogcu activator, biunaa ^wth 
fjicior. aswithrombm HI, ijisolin. prolactin, and al^^trypsin. 

' la a pvefmed eoibodwuaJ. tbe nucl«c acid is undtf ibo contixil of apranwiCT. 
eg., a caprins or heieioloaous pioinaier. The pmroousr can be a ussuo-spcwfic prawotw. 
nJ tissue specific promoter caa be any of. a miK^speciiLc pronwrer. a blood-spoeific 
pwaaoter, a iwisclfi.9p«icific prorootcr: a neiinil-specific pnjmotff, i skin-Specific 
promoter, a hair sp^afic piomotBr; and, a urine-specifie promoiw- "The milk-ipBcific 
pioinDt« car, be. e.g., any ofc a p^asein promotxrr. a p.ta«ogjobinpiumi««; a^b?y acid 
proteio promote, and a lacialbumin promoter. 

In a piefcrred embodiment, tbe somatit; cdl is a fibroblast. The fibroblast can be 
a primary fibroblast ot a primary derived fibroblast. 



la aprcfeired embodiment, the cell is obtained fiotn a goat. e.g.. aa ewtaTfomc 

spcnn or an oocyte 6om a uansaenic gott. 

la a prcfcxTcd cmhodimeat. th» cell is us«d as a soui« of genetic maxeriai fa 

nuclear uazufci'- 

to anoihcr aspsct, the invcalion ffem>r« aa aabryooic or c^^tiixe scoraric 
celU ^ preparanon of ccJls, aa embiyoni.^ or fetsa c^piiac sonaiU cell liw, eg-, as 
described hendn, iu a contaioer, e.g., an «rtisJ« « liquid tifihx «aito»«. 

In aiioTher aspecu the invation fearurcs an embryonic or feUj caprine somatic 
ceU. a prepaialiotl of cells, or an cmbiyonic or foa! «piine somatic oeU line, e-s-, as 
described h«:r«n. which is fimzen. e.g., is ciyopTOcrvDd. 

In axu,tb=r aspect. th= mvcntioa feaJuiK a kit The !dt includes a coDtainfir of Tbe 
cell or cells deScriBed berdu- In a prcfcnrd oBbodiinait, the kii fwtb^ includse 
iMtnimions for use in piepaiiag s tiansgeaac aniuaal. 

In a prefcned embadimcni, tJic fimtcr includfis a recipi«u oocyte, e.s , an 

cnucltsaied oocyte. 

In anoincr aspect. Miz invention fcatww a mahod forprovidins a campaaeat for 
the production of a cloned or transgenic goat. The mrthod iijcl«d« obuiiwg a frotcp 
sample of the call or cells, e.g.. those descsfted herein, and thawing the sample 

in anoiuer aspect. The invention foaiurcs. a method of preparing bh embryonic or 
feial caprine somatic cell limr. THe method includes abiainiiig a wiiuatis cell 6om «n 
«nbry=nic cr frtal goal; and. culruring the cell, e.g.. in a suirablfi medium, such that a 
somanc ceil line is obtaSned. 

lu a prefentd embodimeat die cell line is a gcBrowOly enBin««d cell line, eg-, 
me cell comprises a nansEene. Tbe iransgene can He; imcgratsd into dw aoinstic «ai 
Senoine; a heterolognus tranfigene. e.g., a hBta«logous transgene which includes a human 
sequence; a taodcout. toncldn or oilier event ^^ftaa^ disrupts the ocprcssion of a capiinc 



gave, a sequeocc wtiicb encodes a proidji, i^g-, a humaa prot^; a heterologous 
promooar, aictcrolDgo^is sequence \mder the coamil of apiomoter, e.g,, a caprine 
prorooitJ, Hue transgenic sequence can encotie my pioducT; ofiaiuicsi such o£ a prottau. 
poVypepCide orpepUde. 

In a prtferred emhodiinem, ibe transgcme aicodes any of: ahoTmoue, an 
iinmunoglobuliii, a plasma protein, and an ensyme. The TiMfigent can encode any 
prolein, e_g., any of. a-1 protcinafic iiiiibiior, aCcalane pJiospliotase, angjogorin, 
c3cim:cllular superoxide dismtttese, fibiogea, ghicocerebwisidase, glutamaiB 
decarboxylase, kuman serum ajbumin, myeJiu basic protein, proinsuiin. soluble CIH. 
laoofeniu, ladoglobului. lyaozyme, lacioalbucaia, czy&rpoicaa, tissue plasjiinogcn 
activator^ human grovyrb fSacror, antithrombin HI, insuUn, prolactm, and a] -aniitrypBia. 

In a preferred nrabodTinciiT, tbc Traiwficnc is under tbe ©onirol of a prDmotex, e,g,, 
a caprine or heterologous promoter. The pramoter caa be a risaue-^pccific promoter. Tbc 
rissuc specific protnoto caa be aaty of : a luilk-s^jeciftc promoucr, a blood^ecifie 
piomoTcr, a muscle-specific jsromoicn & ncural'Spcdfic pronjotcr, a skiit-apecific 
piTOimcr; a bair specifie pioiDotcri and, a uruu^pecLfic promotcn:. Tbe ijailk-specific 
promoter can be, e.g., any of: a ^aaein promoter; a p-lactog]obin promoter, a wiicy acid 
prDtcio piQxnoten lacxalbumin promoTer. 

In a preferred embodimcai, the gensucally cngmeered cejl includes a nucleic add, 
C.5., a nucleic acid catodmB ^ polypeptide, wbicb has been iniroduced into the ccU- The 
nucleic acid can be; integrated into the genome of the somatic cell; a heretologoos nucleic 
acid, e.g., a hctcTOlogoufi nucleic acid whicb includtss a humau sequence; a knockottt, 
knockm or other event which disropcs the expression of a capiine gene; a sequence which 
encode© a piousta, c-s-, a human proiciii; a heterologous promoter; a hettrologoUfi 
sequence under the canirol of a promoter. e,g., a csprine promoter. The nucleic acid 
sequence can encode any prodvict of interest such as aproiein, polypq)tide orpqitidc^ 
In a preferred embodiment, the nucleic acid can encode any of a hannonc, an 
iimaunogUibulan, a plastna protein, and an enzyme. Tbe nuckie acid can encode^ e-g;., . 
any of: a-1 proieiuase inhibitor, aUcaline pbospbotase, angiogenin, exiracalJtilar 
superoxide dismutasc. fibrogcn, gjuooccrclnosidasc, ghjiamaic decarboisylase, haman 
scrum albumitv. myelin basic proton, proinsuiin, soluble CE)4, laciofcrrin, lactoglobulin* 



lyHOzyiDt. laaoalbunda. enrttepolrtw, Tissue ptomuogm «uvuior. hua^m gn:^ 
factor, anTii33ionibin HI, iBsulin, prolacdn, aad ol-aii«itmJBsn. 

' In a prtfcned cmbodimenx, nucleic add is uodar d»c coowol af si promoter, 
e.s.. a caprme or a^logous promoicr. pn>mo« b<= a B«uc-sp«ific pj^mmcr. 
The' tissue specific pmmoicr caobe ^ of: amilk-spccificpromowr. a blood-sp=af»c 
promotcx; a Tnusclc^^ecific promoia-, aneuraj-spccific primmer, 4 ski^-spocjfic 
promoter, a hair sp«ific promoter; and. a urine^Bcific prumotcr. Tlic miUf-specofic 
pram«:« ^e. e.^. any of: . p-.=as«r prommer; a ^lacu,globiii prumctcr, a ^h=y a«d 
prawin pitMnotcr; and a lacralbvunin pitrtnoier. 

In a preimed embadiment. Ibe somaSc cfiU is a fibwblaa. Tlu= fibrablaet <:Bn bo 
8 primary fibroblast af a primary derived fibroblast- 

lu a pn=f««d cmbodiTncnt, the cell is obtained from a goat, ag., an embrymnc or 
fcta so«, » 8««^ " goal. Tli* ecim «U can 

be Bpeim or an oocyte from a xransgeoic goat 

It. a jnrfer^d embodimcaj. tJie call is used as a source of gcnclic material for 

nuclear transfer. 

in anoito aspeci, ttic tovenUon frtwrcs, a method of prcpaiinB «» =mbtyaaio or 
frtal caprine somatic cell lin£. Tie meiiuid includes iusaninating a froialc recipient widi 
ti« semen fiom a goat; abiaininfi a Transgenic embryo from the re«pirai; abtaiaiaB a 
samaric «U from the embryo; culturing the ceU ia a SuiMhle medium, such tiiat a 

saroacic ccU line is obtained. 

m a prefwiEd cmbodimciiT. me cell line is a generieaJly engineered ccU line e.g.. 
the edl comprises a nansgene. The iransBenc can be: imcsr«od into the sonuaiu t^^U 
E«nDme; a het«i:logous tttmsgene, e.g., a heterologous traasgme whxch includes a human 
S«iueace; a tooclwut, toot*in or oOxcr cvcw which disrupts the czprasioft of a caprino 
gene; a sequence which encodes a protein, eg., a human protein; a hsiBrologoua 
promoter, a heterologous sequence under the conirol of apromotcr, e.g.. a caprine 
promoTer. The transgemc sequence can encode any product of intarfisi men as a protein, 
pojypepudc or peptide. 



Q In a preferred emtodimpni, thf: transgoie csacodes anV of: a tooraione. SB 

i«auaoslob^ a plasma protem. and an enzyme. The rransgoic can encode any 
piQtcin, .^.g., any of: a-i looieinase iahibixor, alkaline phosptioU^, aagiogtaijn, 
cxtracdlijlar supciowde dismuwsc fibroseo, giucocerebroaidTise. gluumate 
decarboxylase hudsai albuaua, mydin basic pipism. pioiltfula, soluble CD4. 

laciofctia. lactoglobulin, lysozymc, lacioalljiiinia, eryxhipbienn, tissue plasminogen 
activauir, Human grow;h facwv, andthrainbu: HI, msulm, prob«tio, and al-aimtrypsia. 

In a preferred erebodiniBQl, the wwaseae is uTwier iUb conttol of » promoter, e.g.. 
a capnne or heianjlogous pramora. The pr«Bot« «n be a nssuc^specific promoter- T^e 
tissue specific pmmotcr can be any of: a nujk-specific pronjoter, a blood-spscific 
promoler, a muscle-specific pramoxer, ancural-spBcificpp^inawr. asUx-specifi.. 
ptoTOOTfiT, a bair specific pnmioter, anfl, a uiine-spEcific promoKT- Tlic milk-5P«i6c 
Q Li p,onu,t«caflbe,e.5.,aivof:aP-MS«nprDmoren»e-l«»g3obu»preB^ 

protdn promater; and a lacialbuDiin pronunw. 

la a preffeired embodimcBt, gcnrticaUy cngitiPcied ceU includes s» audeic a«d, 
e.g.. a nucldc acid cnccdmg a polypeptide. ^bi«i Uua b*«i inttodwsd into *c eeU- The 
nucleic add can be: imcgmwd mui xbu geoon* of somatic cell; a Iwleiologous aucleie 
acid. e.g.. ateierologous oucleic acid v/hich includes a human sequencer, a knockout, 

tooclOT or oihcr 6vw« wHich dinnipB xbi: «p««ion of a caprine a s^uence^ch 

encodcE a proicin. eg., a human proidu; a betcrologotts promoter, a hrteroloBMw 
-| sequence under die canmil of » pixmiotrt:. eg. a caprine ptaro««. aucleic acid 
. sequence can encode aay product of interea such as a protein, polypeptide or pcptitJe. 

In a preferred nnbodimcm. xho nucleic acid can encodes any ofi a lioinwuw. w. 
immunoglobulin, a plasma pmtcia, and an Gnzymc- The nucleic acid can ejicode, eg-. 
^ any of: a-1 proteinase inhibitor, alkaline phoeplwiasc angjogeoin, estwacellulax 

^ superoxide dismutasc fibrogen, glucocBrebrosidasc. ghraanste decwboxylase. human 

seium albUBUB. raytslin trasic protein, promsulin, soluble CW, lactofama. lactoglobuiin. 
lyeozyme. lactoalbumin, cryibrpaierin, tissue plwininogen activanar, human growdi 
factor, anrithrortbiB m. iflsuliji, prolaerin, aad al^andtrypsin. 

In a preferred embodiment, the nucleic acid is under dje control of a promousr. 
e-g., a captine or heicralogous piomoter. The promoter can be a tissue-specific promotBr. 
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The Tissue specific promoter cache any of: a miUc-specific prometo; a blood-specjac 
promoier, a muscle-specific promoter, ancwai-spwific proEaoten a sJau-specific 
promoter, a hair specific piornoter; and, a ufiive-spcciSc proniotfiy- The milk-specific 
prammcr can be, eg., any of: & B-cascb prpuioter, a P-bctoglobin proiaovar, a wbcy acid 
prneein piamoiei; and a lacialbumin promoter. 

m a preitoed Qmbotiiment, the Bomatic ccUl is a fibrobUst. Tbc fibroblast can be 
a prlmaTy fibroblast or a primaiy derived fibroblasi- 

Tn a prefeyred embodiraeni, the cell is iwed as a soww of gmctac material for 

nuclear transfer- 

The tenns protein, polypeptide and peptide are used iutercJiangcably Jwsrdu- 
TUc xmxi "gcjwr^cBlly cusbieer^'*, as used hcrem, refers tc a c«tl altcrod by 

human intervention^ c,g„ a iransgemi: cell or other cells into which a nucleic acid has 
been iatrodwed. 

As used herein, tbt? term •*iraosseaic scquwvce" refers zo a micleie acid se<i\i«ice 
(e.g., encoding one or more human proieios), which is inserted by artifice into a cell Tlic 

traasgemc scqueacCj also referred Ki=Tcin as a transgeiu^ can bccoccac part of ihc 
seaonifi^ of an animal which disvelops in whole or m part from that cetL In eanbodimcais 
of tbc invcanon, ihc traasgcnic is infesrattd into the chromosomal genome. If 

the traosEcmc sequence is integrated into «he genome it results, merely by virtue of its 
imcman, in a change in the nudcic acid sequence of the genome into which it is inscrtcA 
A tranfigoaic eequetaoe can be partly or entirplv spccica-hssiarologous, i-o-. the trausgemc 
scc^ticttcc, or a ptnTion dicxcof, can be from a ^ccics which i* different fiusn thx; cdl i»io 

which it is inisxiducei A transgenic sequaice can be partly or enrizely apecies- 
horaologous. Le., the transgenic sequence, or a porcion thereof; can be £rom the same 
species as is the cell into which it Is introciticeiL If a transgenic seqiieaice is iKHcnologons 
Cin the scqucance sense or in the speaes-bomologous sense] to an endogenons gene of the 
cell into which it is introduced, thcrn the transgeajic sequence, preferably, has one or more 
of ihe fallowing characieristtcfi: it is designed for insertian, or is inserted, into the cell's 
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genome in such a way as to aUer tbc scqueocc qf me genomB of the ccU iate vv^hich ii is 
insexisd Ce^g.. it is miicrted aT ^ locanon wtucH differs from mat of Uic enaogenous geoc 
or it3 insenion tpsuUs in a change in the se^iuotace of the i^msogenous eDdDgmflus gene); 
it iiiclu4c3 a muiauoa, c.g^, a jputaboix ^vhich xesujis in miseacpre^ion of The tmisgenic 
sequence; by vinac of ixs inseiTjon, ii «n rcsuli in misocprcfision of xh^ gene ioto which it 
is iDsencd, e.g., ihc in^cnioD caa icsuli in a toockout of the ^ ^i^i^b »^ inserted- 
A Transgenic sequence »u imdudc ouc armor€^ transcripiional nssulstcxry seqwesices and 
my other nucleic acid scqucncw, suiii as mtrona, that maybe necessary for a dested 
level or pattern of expression of a selected nucleic adi all opcably link«a3 tn ihc sdected 
nucleic add. The transgenic sequence cm include an enhancer sequence and or 
sequences which allow for secretion. 

Thc vcm ''hBtficjoiosmis pro»oier^ as used hcn:iEL refiers to a promoier which is 
tionnaUy aaaociaxed with the gene it coniTols or whicU is hcJtcrologoUS to the ammal 

inin which ii is imroduced- 

Thtr term •'purified" as used hcreiru refers to a cell orpr^ar^rion of cells which 
has been si^arated from iu natural enviromnaii. Tliis includes gross physical separation 
frora a nan^hmnan animalp e,g.. a goat, and ajTcrenon of a cell's lelanonship with 
neighboxiag ecUs with which it is direct contact with by, for example, dissociation- The 
cell can be alone or in a prcpstation of cells. A purified cell or cdte should be 
substaatielly fttae of other cell «ypc§. M ustd herein, the tcnn ^^ppepayation'* refers to u 
group of rwo or more ccUs. For «5xanipjc, a purified prepararioa of embiyojwc cellfi or 
son»Uc cells nsfcia tw & pr^:paiirticm which incKidec at Icsat 10, 20, 30, 40, 50, 60, 70, 80, 
85, 90, 95% cmbonoaic or soraatic ccjla. 

Oihca: fcarures of thfi inventian will be aflpawn frtsm the following description 
and from the claims. 



Samrftsnf SomaTic Cells' 



This invennon features a purified soii«;ic cdl which can be used to prepaid xbe 
ccU line described herdn. The i«=rm "somauc cell", as flsedhadn, rrf^ to a 
diffcr^uated «ll Th. cdl «m be a ^inati. cell or a cdl *at is commiRed to a 5om«,c 
cell lineage. 

The somatic cell cao be takcD &om an animal at any stage of development, e.g.. 
» embryo, a fetu5 or au adult. B^bryonic ccUs ai. preferred. Pref^:rablV. the e«btV«uc 
ceUs arc conuniucd lo somatic cdl bneage. Embryonic cells conaniucd to a 3on»ae ceU 
lineage refer to cells isol«ed on or after day 10 of cmbryogenesis. 

-nic ceU line car. include primaxy ceEfi. priaaiy-derived cdU, or both. TUe ttaa 
-pnmaiy-dcrived cells" «ftr to pnm«y cdU which have uiideygone ai kast one 

subsequent divisioo- 

Suitable somatic cells include fibroblasts (eg., primaiy fibroblasts, e.g., 
anbtyonic piunary fibrohlasis), muscte cclk (e.g.. T=yocytcs), cmnulus ccUs, coUs. 
and mammaiy cells. Other snitable ceils include hq>atocyta6 awipancreajic Islets. 
Preferably, the somaiie cell is an anlxryonic Eomatic ceU. e-g.. a ceU isolated on or after 
d*y 10 of embiyogenesis. Tte geaome of the somatic ceUs can be the naturally occurring 
genome or the genome can be EenelieaUy alts ed to comprise a Oansgenic seqtience. 

Somatic cells can be obtained by, for e«inple. dissodation of tissue, e.g., by 
mechanical (e-g.. chopprng. nundng) or enzymatic mesns (e.g., trypsinizaoon) to obton « 
cell suspension and then by culturiag th6 cells until a oonflueai monolayer is obtained. 
The somati r cells can then be harvested and prepared for cryopreseivaiion. or maintained 
us ^ stock culture Tlie isolanon of caprine somatic cells. e.g., fibrobJasis, is described 
herein. 

The somatic cdl can be a quiescent or non-quicscenl somatic cell. "Non- 
quiescent", as used herein. rtfe?s to a ceU m mitotic cdl cycle, "nie mitotic cell cycle has 
four distinct phases. G., S, and M. The begimaas event in^ cdl cycle, called 
START, takes-place during the G.phase. "STAUr ' as used herein lefeis w> eaAy G, 
stage of the cdl cycle prior to the commitment of a cell to proceeding through the cdl 
cycle. The decisian as to whether the cdl will tmdergo another cell cyde is made at 
START. On(5e the cdl has passed itrmish START, it passes tiffougb the remainder of 
the G. phase (i.e., the pre-DKA synthesis stage). The S phase is the DNA synlbesifi 
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6Wge. which is foUowed by ihc Q, phase, the stage hcwcen syndesis and miiosis. 
Miiosis ui= during the M phase. If at START, ihe cell does noT undergo another 
«11 cycle. The cell b=«n.« qui«c«t. la oddinon, a «U cw^e indue^i to adtTbe cell 
cycle and beconu: quiwccnt. A "quicaccot" cdl, also r6f«i.^d to as a cell in G. pha^e, 
vefeis to a ceU which is not in any of the four phases of the cell cycle. Preferably, the 
somatic cell is a ceU io me G.phasc or the G, phase of the mitotic ceU cycle. 

Methods of detennimng which phaac of the cdl cycle a cell is in are known- For 
escaxnple, various marlcers are present ai dlfferrat siagcs of the cell cycle. Such aarfcsrs 
can include cycUns D 1 . 3, 3 and proliferating cdl HUclBar antigen (PCNA) for G,. and 
BrDu to detect DMA Byatbrtic activity. In adijitiom cells can be induced to enter the G, 
sxagc by culturiag tb« cells on 5en«B-<iep!ived mediwn- Altanatively, cells fax G, stage 
can be induced to enter the cell «:yclc i.e.. at stage, by swum activation. 



Methods for generarins r^on-human traxisgenic mTimmals w^ch can be used as a 
source of somatic ceUe in the invtanion are known in the art. Such methods caji iovolvc 
iniroduciQg DNA croscnocu inTp liu: gwm lini. of a cMmmal to mate a mmsgeiiic 
manHnal- For csanple, one or scvcrza copies of the coasmJCT may fc^ inoorporaied into 
the genome of a mammalian embryo by siaadanl «aafifcoit tcejmiques, 

Althougb goats arc apt«fcned source of genetically engineered somatic cdK 
other noTi-hujnan mammals can be usod. Preferred uon-bumaa mammals arc TUininasits, 
e.g., cows, Ehecp, camels or goais. Qoaxs of Svms wigia. s.g,, ^ Alpitt<=, Saanca aad 
TDggcDburg bTeea goals, are useful in the meHiods described bcxdii- Axidinonal 
examples of preferred non-human animals mcbidft oxen, horaes, llamas, and pigs. 

Prrfcnaaly, the somanc ceUs arc obtained &om a transgenic goas. Methods of 
producing transgenic goats are Imowa in the art- For example, a Iraasgene can be 
introduced into the germline of a goat by microinjecoon as desatbM, for caxample. in 
EbBrt tit ul- (1P94) BioyTechnoh^ 1^:699, hiareby iacorpomed by referenceL 
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Other UBDsiienic noD-buman animals to be used as a source of geaerically 
engineered somauc ceUs can be produced fey introducing a wansgene iBXo ite geacmlme 
the non-humaa wamaL Embiyonal largrt eeljs at various developmental Stages caa be 
ysed xo inttoiucc transgcacs. Different methods are iised depeodrog on the swge of 
dcvdupmwt of *e embryoaal W£Bt cell- The specific rme(s) of any aaimal used to 
practice this invcnnoa are selected for general good bcajth, good anbryo yields, good 
promiclcar visibility iu the cmbryn. and good tepiudaciive fitnras. In additjon, ih» 
he^loiype is a significaai fkcmr. 



A cassette which encodes a heierologous protein can be assembled as S consmici 

which includes a pxoBiflter for a specific tissue, eg., for manmary epithelial cells, e.g., » 
caseit* prx^mrter. e.g.. a goat bcU casein promoter, a niilk-spedfic sigoal Eequaice, e-g. a 
casein signal sequence, e.g., a p^sin signal sequence, and a DNA encodins the 

hetsrologotis protein- 

Thc constniot can also include a 3' unttanslated rcgjon downstrearD of tbc DNA 
sequence coding for th>= ntm-sccreied protein. Such rcgionfi caa stabilise tbc BNA 
uanaoripi of the ejspression system and thus hicnascs ihc yield of desired proicm from 
the expression system. Among the 3' untraaslased regions nsefui in the constructs for use 
in the invention are sequejicca thai provide a poly A signal. Such sequences may be 
derived. E.g.. from the SV40 nnall t aniiBen. the casein 3' mnanslaied refpnn or other 3' 
untranslated sequaices well toowu in the afL In one aspect, the 3' untranslated re^OD is 
derived from a miJUc specific pratcdn- Th* length of the 3' ontranslaidal region is oot 

ciitjcaj but the stabiliziag eSfecx or lis poly A tianscripi sippears imponaw in stabihzing 
ihe KNA of the espressian sequesice. 

Optionally, the constmct can include a 5' untraosXaied region btsween the 
piorootcr and the DNA setpieace encodine the signal sequence. Such unttaaslated 
Tbgionfi caa be from the same control region from wluch promoter is taltea or can be fitaan 
a different gene, e.g., they may be derived from other synthetic, soni-synthelic or natujal 
soww. Again their specific length is not critical, however, they appear to be nac6d in 
improving the level of cjsprossion. 
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The cQiism»ct c» also incjude akom 10%, 20%, 30%, or more of the N-xcnninal 
codiug rcgxoQ of a gene prcfcfcmially wcpxcased m maimaaiy ^itHelia] cells. For 
example, tbc N-icraiizial oodmg i^oo tan com^T«ad ^ tha pmmoirr iwed, e.g., a goat 
p-casein N-iiifnniMl codiog rcgiaja- 

Thc consTTUcT can be prepared usiing racrtods known ic the an. The ooastruct can 
he prepared as pan of a laxgcrplasmid. Sudi prcpaninoxi allows the clociflg and Belection 
of the correci constmctions m an efficicni maimfir. Tlic consuuci be locased between 
convenieast resmcqaa 5d?£=s on the pl3.vniid so that They can be easily isolated fraui the 
reraaini»splasmid sc^juotccs for incorpor^tiotL imo the desired maimnaL 

ll is often dc^adx^le to express a protein, eg-, s hcteologoufi protda in a specific 
dssuc or fluid, c-Em thp »^ of ft ti^gcnic aWsd. Th<= heterologous proieia ca» be 
rccovOTd Srom tJ)c tissue or flwid in which it is cscpxessed. Forr example, it U often 

desirable to express the heiertilogous proidn in milk- Mcihods for producing a 
hfficrologaua protein mid^ the ponirol of s jnilk specific pmntnier a?e dBScribed below. 
In addidon, odw tissoc^spccific ptoaiatcre, as %vcU as, oth^sr rcguUtory elements, e.g., 
signal sequences and sequence which enhance sccxcrion of non-seensted proieina, are 
described belnW. 



Milk-S^^ifijELtosnoxjss 
Usem iranscnpnanal pr amotcrs arc those pjuaiQlCfS th«t ere; prcftrreniially 
activated In mammary qpidieJial cells, Inchiding picnnaici^ thai conTrol the gcxics 
encoding ndDc proteins such aa caseins, toeta lacto^qbulin (Clark et al-, (19S9) 
Bionrechnolcgy.!: 487-492). whey add protein (CJordon ct al- C1987) Bio/Tcchnology 5: 
US3-US7),andlacia]touminCSoulieretaL, C1992)ra 2^: m Casein 

promniexs may he derived ftom the alpha, beta, garama or kappa casein gejies of any 
snazazzxalixn species; a prefeued ptnmoicr is derived from the goat beta casein gene 
(DxTullio, (1 992) Bio/TechsDlogy Jll:74-77)- Milk-specific protein promoter or the 
promoiers that are specifically acnvatcd in mammary tissue can be derived &om cONA 
or genomic sequences. Prefwahly, they arc genomic in origin- 
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DMA sequence mfoimauon is availahlc far the nwcunsy gJwd specific genes 
libifid above, m ai least one, and Dftm in scleral aiiaiiismB- See. e.g., Riebarfa en d., J, 
Biol. Cham. S26-532 (19S1) C^-l act albumin rai); Ompbcll tsi aL, Nucleic Acids 
Res. 12, S68S-^697 (1984) (rat WAP); Jon« cl al„ J. Biol- Chenu 260, 7042-7050 (1985) 

P^caaciu); Yu-Lcc & Rosa*, J- B^o]. ChOT- 25S. 10794-1 OStM [1983) (rai r^asein); 
HalU Biochem, J. 242, 735-742 {19S7) (a-kctalbumin hianaa); Stewart, Nucleic Acids 
Res. 3S9 C1984^ Olivine asl and k casein cDNAsi; Gorodctsky ot al.» Qeac 6S, 87-9G 
(198S) (bovine p caseiii); AJexander et al, Eur. J. Biochem. 17g. (198S) (bovine 

^ c^^m); Brigpcn aj,, FEBS Lcvt- IBS, 48-55 (1977) (bavinc aS2 casein); Jamieson d 
ill, Qcac 61, 85-90 (19^7), Iv«iov ct ai., Biol. Chcm- Hoppc-Scylw 369. 425^29 (1988), 
Alevander et aL. Nucleic Adds Rm. 17, 6739 (1989) Oovinc & lactoglobuiw); Vilouc cl 
al., Bioctumic 69. 609-620 (l^ST) (bovine a-lactalbuinin)- The smicnire and -Euncuon of 
the various milK protidn genes an: reviewrtal by Merrier & Vilore, 1 Daaiy Sci, 7fi, 3079- 
3Q9S (1993) (incorporated by reference in its cntiTcty far all purpo&cs). If ad rlirinnal 
flanldns sequence are useful in optiini^fajs expression of the beterologDUS protexa. such 
sequences can be doued usii^g the wasting stiqueuces as pyobcs. Msmmary-glaaa 
specific regulatory sequences different organisms can be obtained by screening 
libraries from such organismfi using known cognate nucleotide eequeoces, or antibodies 
to cosaa^proTems 3S probes- 

U&cf^ eieaal aoquenccs arc milk-specific signal sequences or other signal 
scquc5u:cs which xcsulr in th& secretion of eukaryotic or prokatyotic proteins- Ihnefcrahly, 
the signal sequence is selected from milk-specific sigDaJ sequences, uc, it is &om a gene 
which encodes a product scscrciod inio milk- Most prefesjably, the milk-specific signal 
sequence is related to the nulk-apecific promatcr used in the construct, Twhich axe 
described below. The sia^ of the agnal sequence is nofi critical- All that is required is 
that the sequence be of a sufiicicnt size to cfiisci sccrcuon of the desired raombinant 
protein, e.g., in the mammaiy ufisu^ For example, signal scqucaccs from gcoss coding 
for caseins, e,g.. alpha,, beta, gamma or kappa caseans. beta lactoglobuiin. whey acid 



protein, and lacrdlbumm cao be lised A prefctrcd sigaal soqueace is the s^ax p-casem 
signal sequence. 

Signal sequences from oilier secreted proirijis, e.g., proteins secreted by kidiury 
cellSs paacreanc cells or Uvcx cells, cm also be used. Preferably, tbe signal scqucoce 
r^ults in the secqreuan of proieins into, for eaajnplc, urifle or blcsoi 

A non-socxeted pxotcii c*rfi also ba modififid in isucli a roasajer xkm it is sccjctrtl 
such as by incluaion in the protein to be secreted of aU or part of ihe coding se<jufioce uf a 
protein which is aoimally secreted. Prefaably the entire sequcoc^ of the pramii ^hich is 
aQjinally secreted is not incjtidcd in the sctjusaicc of the pxoicia but rather aniy a 
suCficicnT portioti of tlie amina terminal end of the piotciii whith is oonaally 5ocrcicd to 
result in secretiDo ortae proTeiiL For example, a protein waich is not normally secreted 
fufied (usually at its araino terminal end) to an amino Icnfliaal portion of a prottjin >whicb 
Is DormaUy secreted. 

In one aspect, the protein wliicli U normally accrtsicd is a proidn which is 
normally seirmed in milk- ^udh proteins mclude proteins secreted by mammaiy 
epithelial cerlls, Eflilk proteins Such as caseins, beta lactoglobirlrn, whey acid proiein . and 
lactalbirmin. Casein prolans include alpha, beta, gamma or casein genes of any 
maniroalian species. A preferred pnsrein is bem casein, c.g^ goat beta casein. The 
sequences which enoodfi the secreted protein can be derived &am either cDNA or 
gdrjomic sequeaiccs. Prefi&rably, they are genomic in on gin, and include one or more 

other tiBsue-^pocifie promoters 'whsch provide expression in a particular tisiau^ 
can be used. Tissue specific ptomotcrs ar© promoters which are estprewsed more strongly 
in apanitulax lisauc than in othfirs- Tissue specific promotsrs arc oftsai cxpreased 
csscntiany escluaivcly in the specific tissue. 

Tissue-specific promoters wliicb. used include: a neural-^cci£c promoter, 

c^., neatin, Wni-U Pax-l, Eugrailcd-1. Engrailed-2. Sonic hedgehog; a liveP~specific 
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Icnn, myosin; a. oo.yv. ^.p^ox«, .s- ZPi- ZP^, ZP3; a :«Tes^«cxfic 

j^n>ot«. .-g. globulin. purptobilinogcn deaminase; a luog-sp^uflc promoter, 

surfkctanl protedn C; a sldn- or wool-^ccific promoter, e.g.. k««in. elastin; 
endothdium-specific p^moters. e.g.. Tic-l, Tie-l; and a bone-specific pnanoTcr. e.g.. 
BMP. 

In addition, general promoters can be used fer cspiession in several nssaea. 
Exo^pl^ of gcoena promoters include KOSA-21. PGK. FQS. ^ Ju«-A. 

aiui Juiv-B> 

Hc ^pcplayn iiaPrrmKina 

Tn«ss«ic scqoeivc« ^coding heterologous proteins can be initoduccd tte 
gOTnlinc of a noD-bmnan naaiPinfll as described above. 

■mc proiein can be a complex or ntulmaeiic praicin, c-s. a homo- or 
h«=romuluincr, wbichnacur^y occur asbotno- arb«crox»ulTi«cni. e.g.. 

bo»<^ or betero- dimei^. trim«rs or terramm. Thz proiciu o« be a prot«u which 
pxoc«s«d by r«nov.l. e.g.. cW-^Ee. of N-tenninus. C-tennmus or intefflaj fragmcms. 
Even coinplc^ ptotrins c«nbe expttssed ii. active form. Pro«iT» cx«x.di«s ^H'^ncc 
whicb caa be introdocad into the Emnme of marmnaL e-E. goat;^ i-^ludc glycoproteins, 
^u^peptides. «a«Dtmoglob.au»s. enzymes, pcprito aodboioianes. Tb« pioiein ii«y be 
a x^tuxaUy oc.unin« protein or a nscombinanl proieio, e.g.. a fegmepl, fusion pn>Kia, 
30 iaaunoslogulin « ^"""^ ooo-humaa ia 

origio. The bet^logo^ protein may be a potential tltet^nilic or pbaimaccuUMl ageni 
su=b but ooi limited tot alph«-l proteinase inhfl)itQt. aIpha-1 Himtrypsioc alJ«li« 
phosphatase, a^sioaenin. antithroinbin lH, any of the blood dotong fencra iadt^ding 
Factor Vm, Factor IX. aod Factor X dutia^, crytbropoiciin. 5«tra.=ellul:u: superoxide 
dismutase. fibrinogen, ghicocerdbrosidasc. gluiamate dccarboAylasc, buBU» grow* 
tiiclOT. hvnnan senim alburaiiu inrniunoglobHlin, iwulm. tryclin basic protwi, proinsalia, 
prolactin, soluble CD4 or a compoaoii or complex thereof; lactofwia. lactoglobtilin, 
lysozyme, lactalburain, tisstje plasminogen activuar or a variaqt thereof. 
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Immuaoglobutois urc paitjcularly preferred bctcrologDUS protieus. Estamplcs of 
iminuaoglobuliTis indutie IbG. IgE. IgM. chimaric anobodies, humaiuzed 
aaribodiGS. re«5intijiant anft'bodies, sinsJe cHain sTitibodifcs and anubody-protein fusioTJS- 

Naiclootide scaquetice inforaiEiUon is a-vailable for several of the genee encodiixs 
itie helerolugous proteins liatcd above, in ai least one, arol oftcD in several orgaaismS- 
Secr e^g.. LoQ^ ci al^ (1984) Biachem. 23C21);4S28-^S37 (^Iha-l anuxrypain); Miicbcll ct 
at (198^ J^rcz. NcjL Acad. Sci USA 83:7lS2-7lfi6 (alkaline phosphatase); Schnddcr ei 
al. (1958) EMBO J. 7(13):41S1-A156 (angjogenm); Bock crt al. (i9fiS) Biachem. 
2706)-6171-6178 {aaaATDmbin IHl; Olds ex al. {1991) Bv- J- Mai^maioL 78(3):^^n 
(autilhrombm HI); Lin et al. (1985) Proc Wazi- Acad ScL USA S2[22):75aO-7554 
(cxythropoeitin); U.S. P;it«iNo. 5,614,1 g4 (eoThropoieeja)^ Horowitz ei al. (1989) 
Gnomics 4{I);€7-96 (^ui^ccrcbrasidase); JLelly c? aL (1992) Hi^^ G^neu 
56P):255-i65 (^lutamTc dc&Mbo5«ylaao); U-S. Pateo-tNo- S>7Q7»g28 (hunian scrum 

albumin); U.S. PaJcni Ko. 5,65X352 (humao serum albumin); Lawn ei aL (1981) Nucleic 
Acid Ris£. 9(22):61Q3-61 H (buraaa scxwn albuuiin); Kambols et al- (1986) Pro?, //flri 
Acad, ScU. USA 83{13);4962-*966 (mydin basit proidn)^ Hiraoka at al- (1991) MoL C^U 
EndocrtnoL 75(n;7l-80 (prolacria); U.S. P^teni No, 5,571,896 (laaofeniu); Pemiira et 
al. (1983) Navur^ 301(5897):214-221 (tissue plafiminogea activator); Sarafacov ei aL 
(1995) Mai. Biol. 29:l6l-l6S, the contcnte ofv^icb wc incoiponircd herein by rcibrcncc. 

This invoniioti is fianher iliusiraied by The fbllowmg caiainplcs which in no wiay 
should be construed as being fimlier limiiing. The couxeats of all cited rcfcrcnocs 
(Lncludiivg liieraTure references, issued paienis. pablifihed paieni appUcarians. and co- 
pcTMiiTig patent appUcalions) cited ihroughout This application arc incorporated by 
reference. 

Donnrs and recgpicnts Used in the followiog examples were daiiy goats; of the 
followiag breeds (mixed or not); AJpine, Saainen, and Toggeziburg. All goals 
maintained ai the Geazytne Transgenics farm in Chscrlton, Massachusetts. CoUecrions 
and traasfers were completed during the spring and early summer (off-season). 
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Jsoladon of Caprine Somatic Cells 

Capriae fetal dbroblafl cell lines us^ as IcaryopU^ donors were doxved from six 
day 35-40 fetuses prodiic&dby artifici^illy msccaiiwtiixs TJan-TrwSseoic does wiih freab 
collected ^^men ftom a traosgetuc antiUu'Qmbin IC (ATIQ) founder buck. An ATID cell 
line was chosen since n provides a well charactfirixed gcni*iic marker to the sornaiic ceil 
lines, and it targets high level atprcs$iaji of o toniplcx glycosylated proKiQ (ATXIXJ in the 
mint of laccadng docs. Three femsss which were derived from ihe semen of The 
Transgenic ATTd huclc were surgijcally retnoved at day 40 post coitus and placed in 
equiljfaralcd Ca^A^S^-fireo phosphate buffered saline (PBS)- Cell suspcnrioiiii wenr 
prqaarcd by mincing and dLgcsung fetal tissue in 0.025% uypain/0-5 mM EDTA si 37*C 
for ten xaiauics. Cells were washed with squjlbrated Medium l^S"^ (Ml99KGibco) 
1 0% Fct^ Bovine Senna (FBS) suppl^emwd witL mieloo^dcs, 0.1 mM 1- 
mca-captoothanol, 2 niM L-gluiamiDc, 1^ pcniuillin/fitrcptoiiiycia C10,0QO LU. C3«;h/ml) 
(fcial cell medium), aiul culiurcd in 25 cm^ flasks. The culmres were rc-fcd 24 hours 
latex Willi cquilit>ratcd feud cell mediUEX A confluent monolayer of primary fetal cells 
was harvested by trypainizanon on day four by washing the monDlayei twice wiTb 
Ca^/Mg^-frec PBS, fbUowcd by incubaiion wiih 0.025% trypsiB/0.5 mM HDTa at 
3S°C far 7 minutes. 

Cells potentially expressing AHQ were then prepared for cryoprcdcrvatioia, or 
tDainraiQed as litoclc culcuresl 

Se^ng zmd G^oryping af £>on0r Cell Z^iftcs 

Gcsoznic ONA was isojaied &om fe^ bead tissue for Aim doaar karyoplasts by 
digestioa with pna-twMtfc; tC foUowed by pre^pitation with isofpropaaol as di^cribod in 
I-aird el al, (1991) Nucleic Acid Jiss. 15:4293, and analyzed by polyxocra^c chain rcactiao 
(PCR) for The presence of buroan Antithrombia HI CATTDL) sequences as wcU as far 
sejiing- The Aim sequence is pare of the BC6 construct (Goat BctdrCoscin - bumsn 
ATni cDNa) luiod lo gwnerat© the ATUI tmaagenic line b5 described in Edmunds a al. 
(1998) BlesoJ 91:4561^571- The human ATIII sequcnccwas detected by amplification of 
A 367 bp sequence vdth oUjronuclcoades GTCl 1 and GTC12 [see below). Fo? seadog. 
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the zSXJzTi primer pair was used (strc below) giving risfc lo a 445 bp (zOC)/447 bp (2fer) 
doAiblcX. Upon digestion wub the xcsincuon cn2yinc SacI CNcw Eugland BiDlaiis), ilie 
2fX band was cut into wo atuall ^grxicais (272 and 173 bp). Malea were idcaitified by 
the presence of the taatM 447 bp zfY band. 

For the PCR xcaciions, approximately 250 ng of eenomie DNA was diluted in 50 
m\ of PGR bufffer (20 mM Tris pfj 5 J, 50 mM KCl aud 1.5 mM MgQj, 0^5 mM 
deoxynucleoride triphosphates, an<i each praxjex a; conceotrasioia of 600 mM) with 2,5 
units of Ta^ poiymera&e and proccstscd uaJag the folio wiag icraperaTurs program: 



1 cycle at 94''C 60 seconds 

5 cydcs 94*^0 30 seconds 



S8°C 4S seconds 

74»C 4tS seconds 



30 cydcs at 94°C 30 seconds 

S5'='C 30 seconOB 

74='C 30 sesconds 



The followmg primer se?? was u&ed to detect the human ATIH acqucncc; 
GTC 11: CTCCATCACTTGCTGaA.GGGTGTCATTA (SEQ ID NO:l) 
GTC 13: GAAGGTTTATCTrrTGTCCTTGCTGCTCA (SEQ ID ND:2) 



The following prinaer set was used fbr sexing: 

zQC, ATAATCACATGGaGAQCCACAAGC CSEQ id N0:3) 

2iY: QCACTTC 11 1 GGTATCTQAGAAAQ (SEQ ID NO:4) 
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Two of xbc fcmscs were ideixufied tt) l)c male and were both ucgarive for ibc 
ATm sequence. Anotticr fetus was idcaxlfied as female and confiimed poaiuve for ihc 
presence of the ATHI sesqucncc. 

Preparation of ATHI-Expressing I^t^nar Cells for Embryo R^consniurian 

A tranegenic female line iCfTl £5-92-6) origiimiing fiam a day 40 fems was 
identifissd by PGR aaaJyacs. as dcsciilKai above, and used far all niiclear Transfer 
manipulations. Trimsgcnic fetal Ebioblast cells were Tnaintained in 25 cxa^ ilasjcs with 
feul cell medium, ic^fed on d^iy Ibur following each passage, and harvested by 
xrypoinizatitin on day seveiv From each passage, a new 25 era* flasks w^ seesded to 
uiaimaiQ xhc sioclc culrure. Briefly, fetaj cells were seeded in 4-well plates with fetal cell 
medsum and mainuined in culmrx: (£% COj at 39°C:)- Fony-cight houi^ Jajcx, die 
xnBdxusA wa£ rcspl%ce4 M^itb ^nc^h iVtal ccU xofidiiw containing Q^^Vq F^S. TEie culture 
was re-fed evciy 48-'72 hours over ibc next seven days with fresh fetal cell medium 
cunnuzm^g 0.5^/^ FBS. On the s^onth day foUowiug Bi^i oddiuon af fe;a] cell medium 
(0.5% FBS), somatie ce}ls us«?d as kaiyopiast donors were harvested by nypsinization as 
previously described. The cells were rcauspendcd in cquilibraied 0% FBS 

supplemented with 2mM L-slutamme> \% penicillin/sttcpiomycin (10,000 LU. each/sU}< 

All pateiita and oihcr rcfcrcwcH cited herein arts incorporated tjy reference. 
Other embodiments arc wjtfain the fallowing claims: 
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What is claimt^: 

1 . A purified embryonic or fetal caprtne fiomanc ceU- 

2. The cell of claim U whereio liie cell coiapriscs a transgene, 

3. The cell of claim 2, wherein tfie traasgunc is integrated into the genome of 
somatic cell. 

A. The cdl of claim 2, wherein the traasgcae is & heterologous trBASgeae. 

5. The cell of claim 4, v^ercin the licTcrolascnw imisgcaic ipclu4«6 a human 

6. The cell of claim 2, ufhereiu the traasgenc is a kaockom, knockin or othex 
evenx ^bic]:i diarypis the cjq7rc:5aioD of d c^iriiic gene. 

7. The cell of claim 2. whcjem the aaoegcDfi is under the ccmrrol of a 
promoter. 

S, The ctll of claim 7, wbcrcLa the promoter is a Tassuc-apflcific pTocapter- 

9, The cell of claim 8, wherein the ti&sufr^pecific pnamoicr is a miDt-spccific 
promoTtsT- 

10, The cell of claim 9, whcrom th<^ zQilk-^peci£c pnsnsoier is selected &3zn 
the group consisting of a p-casein promoter, ^lactoglobin promoter, whey acid 
pmtein praaiorcr and loccalbumm piumo^- 

1 1 , The cell of claim 7. wherein the promoter is a raprinn promoter. 



21 



12- The cell of cjaim 2, wherein the transgeae encodes » polypeptide sdeocd 
from the spoup coTiFnfitiiig of a boniion&, an iirununo globulin, a plasma protein, 
and m cx2£ymc. 

13. The cell of claim 2, Mrhcrcin the transgene encodes a polypeptide selected 
&xnTi the g;rQup coxifijeciag of an a-1 proxemass^ mbibiTor, ^ a lkalin e pbojspbotaae, 
an angiogenm, an cx.trauc41ular superoxide dismuiase, a tibrogec, a 
glucoccrebrosidase, a gluTanuie decarboxylase, a human senzm albuosin, a myelin 
bo&ic proteiTi, a proiasuUn, a soluble CP4, b laoafeniQ, & l^toglobulm, a 
lysorymc, a lactoaJbumm, an cjyairpoietin, a tissue plasminogcq activator, a 
buman growth factor, m aimthrombin m, an tosaiiii, a prolactin, and an al- 

antitryps;tD- 

14- The cell of claim 1, v/bcxciTi the cdl coxopiises b- hcterologorus xiucleic 
acid. 

15. The cell pf clawn Ha wherein the nucleic acid is integi^^^ into tbe 
genome of the fiomatic ceU* 

16. The cell of claim 14, therein the nucleic acid i& a hrtcxologous nucleic 
acid. 

17. The ccH of claim 1 6» ijvhcidn the heterologous nucleic acid includes a 
hrnnan sequence. 

1 8- The cell af rlqim 14> wherein the Ducldc acid is a knockDu^ knocldii or 
other evem which disrupts ihe ^pression of a capiine gene. 

19. Thfi cell of claim 1 4, wherein th« nucleic acid ia under the control of a 

prOOTOTCT. 
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20. The ccU of claim 19, wherein the pramoxer is a tissue-specific promoter. 



21 . The oeU of claiia 20, wherein the tiBSue-specifio promoter is a mSt- 
epecific prQuiotcx. 

22. The cell of claim 21, wherein tjie miUc-spedfic promoter is 5eUa:ied &om 
tiie group consistmg of a p-cascan promoter, p-lactDglobin promoicr, >vbcy acid 
protein pramatex wd lactalbwnin promoter. 

23. The cell of claim 1 9, wherein The proxnoier is d caprine promoter. 

24- The cell of claim 14, wh^rdu the nucleic acid encodes a polypqatidc 
d^c^tc4 Brcmi xh^ grotrp cQnaistlag of a bonnone> m immujioglotrulm, a plasma 
proteiii, md an cazyme. 

25. The ocll of cIoto 14, wherein ihc nucleic acid encodes a polypeptide 
^dpcicd from the group consisiiag of an a-1 proieiniisc inhibiior, an alkaline 
phosphatase, an angiogenin, an cm^ceUuiar suptatuddc disroutase, a fibrcigeni a 
gl]2co«:rcbrosidase, % gl^tamaie accai^xylsse, & huinan serum albimuzi, a myelin 
basic pfotdii. a proiiwaxltej, a soluble CD4, a lactofemn, a lacioglobulin, a 
lysosyme, a lacioalbmnin, an erythipoi&jia, a tissue plasnunDgeu acrivator, a 
human growth factorg an aniiihroxnbin lU. saot ii^^suUu, a prolactiu, swl u al- 
osxiirypsin. 

2^. The cell of claioi 1, whcrg in thp somoac; ccU is a iibroblasi. 

27. The cdl of claim 26. wherein the fibroblast is a primary fihroblasi, 

2S, The cell of claim 26, wherein the fibroblast is a primary derived fibroblast- 



29. Th^ cell of claim 1, wiiereig ibe cell is obuiDed ftom an embryomc goai 
derived from a geana cell obuiasd Scorn a Uansgcaio goat. 

30. Th.c cell of claim 29, wfaerdn ihe germ cell is spenn from a rransgenic 
goaL 

21, A p\^riii£t4 preparation of s^n cmbxyoruc or fetal wapriue ^^znatii? cclL 

32- The cell of claim 31 , whHxin the cell coi npri scg a transgGne, 

33. Tbt cull of cloiiQ 32, wbcroia ihc traDsscnc ia taicgratcd imo tfac genome 
of the soxnadc cell. 

34. Th£ cell of claim 32, whrrem the Transgenes is a hetfiroksgous tr«nsg«5ic. 

35. The cbU of cUiin 34^. wUcrein tkie hetCTologous transffene includes a hi^TT^ a n 

sequence. 

36. The cell of claim 32, wberem ihe mnsgcnc i$ 9 knodcout, knockin or 
ofhor crveoi >vbich dicTupts ibs eacpreasion of a capmi^ gew. 

37 . The cell of claim 32, wherein the transgeae under tht control of a 
pTomo;er- 

3S- Tho cell of claim 37, wherein the paroinotcr id a tiseue-apccific pi-ojjiotcr- 

39. .The cdj of claim 38, wherein ihe tissue^specific promoter is a milk- 
sptnfic proiaotej". 



24 



,0 '^.^.tc^^i^,^y^^^r^-^^^^^'^^'^^'^'^ 

proTein pronuitcr and lactalbumin promoTfir. 

41. Tnc ecu of ci^ 37, whfimutbe p««nBTa: is a caprine pTOmoia. 

42 The C.U cUum 32. wh«rmn ii« a«.d« « polypeptide selected 

from The group cud^ of ahonnooe, an umuuooglobuUu. a pla«« P«xem. 

and an ewyto^ 

43 The cdl of daiiQ 32, v*erm the wmsgene encodea a polypeptide seJecTed 
from the graup «,«i««.g of a-1 px«t«»ase naubl^ff. an alk^ phospb^, 
an angioscniQ, an cxttacdlular SBps«ixide touiase, a fibrtgen, a 
glucocerebn^sidase, a gluiai«a« d=«atoxylasc, abum» s««m albumin, a inychn 
b«..ic prcteiru a promsulm, a soluble Cm, a laciofemn, a iKWglobulia, a 
lysoayine, alaCToalbumiD, w «yiiBp«i«m, aussi«.pl3«niaD8«^a«rt,vaior, a 
human powth facwr. an auiiihrombin DL «l infiulin, aprolactiii, and az» al- 
antitrypsiu. 

44. Tbe cdJ of claim 21, wftertfto "U coiBprifi« ahi^»«to6««B awdpic 

45. The ccU of cUiin 44. ^vjici^ th^ nacleic acid Is miegmted imo the 

genome of the scmaiic cell. 

^6. The QcU of c W 44, wh^eiii the micleic acid is a heiCTOlogaus nucleic 
arid- 

47. Tte ceU of claim 46, the hdcrologous jmclcic acid ^eludes a 

buman sequence- 
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48- The ccU of 44, wtoein the nuddc acid is a kaodcom, knodtin or 
other event which diempis ihc asprwaiau of a cspriuo gene. 



49. TUc ccii of claim ^> wherein xhfi nuclesic add urider xljc canuol of a 
promcsier. 

50. The cell of claim 49. whtfain xhe promoter is a ussucspcdfic promcsteT. 

5 1 . Tbc cell of claim 50, x^rherein ?hc ussue-^ecific promotdr is a milk- 
specific ppomoxex. 

52. Tbe cesJl Of claim 5 \ , whcrdn the inilk-^FCciSc pramoier is sclccTc4 from 
the group cdnSistixig ofa p-casein promoier, p-lacxoglohin pnamocer. \fi?toey acia 
proteiii prorootex and Uctajbunun proinoicr. 

S3- The cell of claim 49, wherein the promoter i% a caprine pramoter- 

S4* The cell of claim 44, wherd^ dxe nucledc acid mcodea a. polypeptide 
selected from the gioup consistias of a honnone, an unmunoglotmlin, a plasma 
proteiH:, aod an enzyme. 

55- The cell of claim 44, wherein the nucleic acid e?icodes a polypsp^e 
sc^lccicd &x3sn Tho group coQ&i^tiag of aci a-1 proteinase ixihib&W, an alkaliiu: 
phosphotase^ an aagiogcnti), an extracellular supcrccnidc dismutasc, 4 fibrogcz^ # 
gliiracci^bii^sidaSD, a glutmatc dccaHsGxylosc, a human scaidca olbuouzi, » myelin 
basi& pTotcizi, a pxawulia, a soluble CD4, a lacxofcrrin, a lacia^abuliu, a 
lyso^yine> a lactoalbamiB. an eryihipoietixu a tissue plasminogen activatcsr, a 
hnman growth factor^ an autiihrombin DT, an insulin, a prolactin, and an al- 
animyp^ 

56. Ths cell of claim 3 1 , whe^ in ;)\e aomaiic c&l] is a fihroblasi. 
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57. -nie ceU of cteirn 36. wb«^ £brobl=«t is a ptiiW fibroblast. 

58. Tl^ «U uf .^TB S5.^«viu^«. fibroblast U aprimary derived Shrobla«. 

59. Tte ceU of claim 3 1, wbzrcm di. cdl « obtained from an «nbrycmc goat 
derived &om a gam cell obtained from a nansgcniu goat. 

60. The pcU of claim 59. wi«rem tte gam cbU » speffl 6om a irwsg«ac 
goat. 

61. A method of prcparios an embryonic or fe»l caprmr »ai««iic «U 

a) obtainins a sojBsnc c^n firom an cm^oaic or fowl b^**'^ ^ 
culuiring tho cp:U in a suitable medium, 
such thai asomauc cdl line is otiainoa. 

62. The lUPthod of claim 61, wbt=nan thr c^ll Itnc is a gmwcally engineered 
cell line- 
to. Th^ method of claim 62. wherem tHe cell comprises a xn»55«c HitcgnawJ 
inio its genome. 

64. The Mjeibcnl of claim 63, wbcrcin the iranasaie a heieroiogOTis 
ironsgene. 

65. The method of claim 64. wherein the hetexalogons transgene ItlcUldes S 
humai sequence. 

65- The method of rl^im 63, wherein the transgcuc ifi a tooclroui, knotkiii or 
other evem which disrupts the expression of a caprine gae. 
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67. The meibod of claim 63, >».hcmn trmsgeae is the coatiol of a 
promoter. 

68. The metbod of daiin 67, wherein the pioTuotcr is a tissue-cpecific 
promoter- 

69. The mcibod «>f claim 6B, wherein ibe wsuc^ecific pftMnmer is a mi\k- 
Speci&c ptornaler. 

70. The meUiod of claim 69, vJhaan the milk-specific pnmvoter is selected 
&om th.^ group canfiisiing of a P-casdn pnauoier. p-la^Slobin prQciPier, whey 
sieid protein pmuiQier and lactsdbumin ptamoler. 

71. ThcmcthBdofcli«inj67,whswnthcpramol«ri3aca5wir6 

72. He inellwsd of ciaim 63, whersiil the iraasgeoc encodes a polypcptidK 
eeleeted from the s»up consistine of a honnone. an inmnmoglabulin, apiasrea 
proteia, said aa ejwyiae. 

73- The method of claim 53, wherein Qje aansgene encoaes a polyps^mdc 
selected foMO the group oonsifiting of aa o-l pnrtcioase inbihitor. an aJlcaKne 
phosphotwo, an ansios«aaB, « faetraeellular superoxide diaawase. a abiaseo. a 
glucocorBbrosidase, a glutamaio deoaiboxylase, abumaa saw albumia, asyeiia 
basic proteia. a pioinsuhn. a soluble CD4. a lactofiaiiii, a lactoglobolin. a 
lysozyme, a lacToalbuinia. an erythrpoieua, a riBSue plasmimifien activstoy, a 
Human growth focior, an amiihioaibiD m, an insulin, a praLacBD. and an til- 
antittypsin, 

74. The method ofclamS2,'a*ietein the c^compHS^s a 
nucleic acid. 
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75. Themstbod of daiml4.wh£remtheiiiw:lricacidis iAtegmediaiotiie 
geaoae of the somatic colL 

76. 711= method of claim 74. wUcrein ttie nucleic acidU a bncrologmis 

nucleic &cid. 

77. The method of clain^ 76. vvharm hrtcroloBous awclcic acid includes a 

hmnHn sequence. 

78 . -nve meibod of claim lA. whcmn the aucjcjc add is a toodraut, kaoclda 
or oliiex event xk^bicb disrupts the expression of B capriac goio. 

79. The method of claim 74. wnerein the imcleic acia is under tUc «mata uf a 

promoter* 

80. Th& method of claim 79, ^/herein the promoter is a tissue-izpccific 
pramoter. 

81. The rortbod of claim 80. whcrdn tbe tissue-speciftc promoter is a miu:- 

as, Tbc lacthod of cUdm 81. wherein the milk-specific pi^itr w selected 
feim the sruup cunsisTing of a P-casein promoter, p^lactoglobin promoter, whey 
acid praiem promoter and lactaXbutnin prucaoter- 

83 Ttue rnrfhod. of claim 79, whexcsm the prowiotcr ia a caprine paramotcr. 

84, The mrfHod of claim 74, whsrcia the nucleic acid encodes a pol^rpcptidi? 
selccTfafl from ihc group comisring of a hDmonc, aa mmnmoglobuliiL, a pkam* 
protein, and an enzyme. 
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85. Theiaexbod of claim 74, wherein the nudeic add encodes a polypcplide 
selected frani the gixmp consicixnfe of an a- 1 proteinase inhibitor, an alkaline 
pbaspborase, w angiogcciB, oa ejctraocOaular suparcodde dismuvase, a fibrogen, a 
glunQCfiarobrosidasBs a gluiHinwc decarboocyl^e, a human scrum albunsin, a royelin 
^asio protein, a proinsulin, a soliabic CD4. a laccofcwin, a Jactoglobulm, a 
lysozytne, a lactofdbinD.in. an erytiijpoietin, a tissue plasminogcu uciivmnr, a 
hurnan growth &Ptor, an annthmmbm HI, an insulin, a prolacan, and an al - 
annuypsin- 

fifi. The, method af claim 61, whcredn tho somatic cell i:* a fibroblast- 

S7. Hie tntsihod of claim S6, wherein ihc fibroblast is a primojy fibroblfisst, 

SS. The xneihod of claim S6, wherein the fibroblast ia aprimajy diaivrt 
gbroblagii 

89. The method of claim 61, wherein the ctsU is obtained fipom w, embryonic: 
or fetal goal derived Sfoni a gemi cell obtainfiii from a transgfifiic goal. 

90. The meUiod of claim 89, wherein tht germ cell is spcna &t)ni a transgouc 
goat. 

91. A merhcKi of preparing a genetically engineered cell line, comprismg: 

a,) inseminating a fcauic recipient with the semen from a trs&sge^c 
non-human staitnal; 

b) obtaining a transgenic pon-human embryo bcBSi ih^ recipient; 

c) otriftinins a aoxaanc cdl from a tho cmbtyo; and, 

d) tultuiing the c^U in a suit^Ic incdimn, 
such ihax a somatic; cell line is obtained. 
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SOMATIC CELL UPJE 

-me iBvcnuoD fcaiuxcs a purified cjubryonic or fetal c^ne scwsiatic n*U. The 
scoMik cell can be in a preparazion af embryomc or fexd c^iriiie soiasnc ccUb. Io 
addmon, tlie cell can be used vo dmvc m crabryoaic or fetal csspmjc aocftanc cell linfr. 
Ttic somanc cell can be % gcnericaDy oisiiiEcrcd caprine aoma&c ccU, e.g.^ a somatic oell 
which includes a transgenjc se^iucnce, or wtiicli a Tmcleic acid has beca imroduced- 
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